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るが， 15~24時間日長の長日条件に対する球形成反応は品種によって幾分差異がある (77) • 
タマネギの生育適温をみると，根は12~200C，地上部は20~250C とされ， 25~30oC以上
では生育はかえって抑制される (34.97.114.123).球形成は十分な日長条件下においても 15.50C























タマネギ球の萌芽期は冷蔵または300Cの高槻で貯蔵した場合遅くく73.101.140) ， lO~l1'C(73)， 
13~170CC43 ' ， あるいは16~200C(68) で貯蔵した場合早い . また加傷(22.88〕 ， 酸素の供給(88)，減
圧して球に水を吸収させた場合には萌芽期は促進される(88).乾燥条件では萌芽期は遅れ(50.


















































































(main tilerまたは mainbulb)， Il夜芽から成立つ球を側球 (sidetil1巴r) とした(第1図).









Fig. 1.Diagrammatic illustration of onion bulb. 
主球の第 1葉の長さを L1以下L2・・・， 側球の葉長を[1， [2・・・・で表わした.


















止する.一方下葉はì~ÿí次枯れるため生葉数は 4 月上旬から ì~(r次増加し 5 月下旬~6 月上旬
最も多く . 6 月上旬以降は 1 句あたり O.5~1 葉ずつ減少する(第 6 図).
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Position of leaves 
Fig. 2. Seasonal changes of the leaf length 
durillg bulbir】gperiod. 
1: May 17， 2: May 27， 3: June 6， 4: June 27， 
5:July7，⑨: the youngest appeared leaf. 
Fig町3.The morphological state of composing 
leaves in bulbing period. Remarkable 
difference appears between the fourth 
and the fifth leaf. 
Table 1. Proc坦sof bulb formation in onion plant (variety lmai-wase， 
Seasonal changes of number of leaves showing in Fig. 6).
Date of 1 Plant IDiameter 1 Weight INumber 1 Da旬。f 1 Plant IDiame民r1 Weight INumb巴r
observationl height 1 of bulb lof plant iof tilers liobservatiunl height 1 of bulb lof plant lof tilers 
1961 cm cm g 1962 C口1 cml g 
Mar. 31 15 1.3 1.0 Apr. 17 28 0.8 6 1.0 
Apr. 15 31 1.2 10 1.0 Apr. 30 37 1.1 14 1.0 
May. 1 40 1.5 19 1.0 May. 9 53 1.8 34 1.7 
lVlay. 15 57 2.3 50 2.0 May. 19 64 2.2 57 2.0 
May.31 67 5.3 152 3.8 恥fay.30 70 3.4 93 2.8 
Jun. 9 66 6.9 217 5.4 Jun目 9 74 5.9 218 5.3 
Jun. 19 65 8.1 301 4.8 .1un. 19 77 7.9 281 5.5 
Aug. 5 9.3 285 5.3 Jun. 29 68 8.6 327 6.2 












































Position of leaves 
Fig. 4. Seasonal changes of the ratio of leaf-
sheath length to leaf length during 
bulbing period. 
1: May 17， 2: May 27， 3: Jun巴7，4: June 27， 
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May 17May 27 Jun. 7 Jun.17 Jun.27 Ju1. 7 .Jul.18 
Fig. 5. Seasonal ch品ngesof the number of composing leaves during bulbing 
period (variety Imai-wase). 
P. L. : protective leaves， F.S. : foliage scales， St. L. : storage leaves， 
1. L. : inner leaves within the first tillering node. 
Table 2.Mean air temperature and astronomical day length during 




(himum 14.0 15.1 17.9 21.5 19.8 19.8 20.6 23.2 23.7 
1954 ~ Minimum 4.7 7. 5.6 8.9 9.3 11.6 13.4 13.7 15.9 17.4 
Average 9.4 11. 10.4 13.4 15.4 15.7 16.6 17.1 19.5 20.6 
1961 Average 6.9 11. 12.4 17.5 16.5 16.5 19.2 18.0 23.2 24.5 
1962 Average 10.1 10.4 11.0 13.7 15.6 16.6 18.7 18.4 18.5 22.2 

















Date of Mav 15 同一一一ー....---c:司ョ






































Position of leaves numbered from outside 
Fig. 6. Seasonal changes of the number of composing leaves during 
bulbing period (variety Imai-wase). 












































~Iny 17 M町 27 JUII.7 JUI1，"17 JUIl.27 川.7U
Fig目 7.Seasonal changes of the thickness 
of leaf sheath during bulbin哩period
(variety lmai-w司se).
10 
May 17 May 27 Jun. 7 Juu.17 Jun.27 . Jul. 7 
Fig. 8. Season岨1changes of the number of parenchymatous c沼1layers in Jeaf sheath 


































JIIl. 7 .111.17 
Date of observation 
Seasonal changes of the diameter of parenchymatous celJ in 






























Table 3目 Relationshipbetween the bulb size and state of composite 
leaves in bulb (observed on 1uly 25. 1954.) 
Diame-I ，~ul~ <_ . I~~; of<I~~v';Ts I ~~~~sf Length of Weight diameterlwithout 1'. N.I leaves inner leaves te t | 旧m~erlwlthout T. I with 
Variety ¥ of bull】 ro/ W11n A+B I tilers 
bulb ¥ Height ¥-F. &1 St;.，L-:¥ T.，!: LI II l/s/1  I 巴I ω(防
g cml cm cm 96 ノ
292 8.8 1.4 4.4 0.3 10.6 10.9 7.3 5.9 5.6 47 
161 7.1 1.4 3.3 1.4 10.0 11.4 5.1 4.7 3.8 28 
99 6.1 1.3 3.1 2.5 9.0 11.5 3.7 3.9 3.1 22 
、rVase 78 5.7 1.3 3.0 2.6 8.7 1.3 3.8 3.3 2.5 20 
54 5.0 1.3 2.4 3.6 8.0 11.6 3.3 2.6 2.0 22 
47 '1.6 1.3 1.7 3.6 7.6 11.2 3.3 
162 8.5 2.1 5.3 2.6 7.9 10.5 4.0 2.2 1.5 36 












F. S. : foliage scales. St. L. : storage leaves. Ll: length of the first leaf in main tiler. 































r=+υ.68 P (0.001 
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Fig. 1. Relationship between the bulb size 
and the number of composing leaves 




Weight of bulb 
Fig. 10. Varietal differences in relationship 
between the bulb size and the 
number of composing leaves of 
onion bulb. 
Table 4. Differences of number and size of par巴nchymatouscel in leaf sheath 
among th巴bulbsof various size (variety Imai-wase). 
C B 
μ 
304 x 256 
320 x 272 
















母 Numberof layers of parenchymatous cel measured from outside epidermis to inside 
epidermis at the equatorial part. 
276 
タマネキ、の);j(}fのおおよび休|民に閲する研究 青葉 13 
分けつ部内の葉の長さ 第4表によれば分けつ部より内部の葉の長さは大球ほど長かっ
た.すなわち大球の分けつ第 1 葉の長さは5.5~6.0cm) 小球は2~3cm であった.分けつに















































Table 5. Materials used for these observations. 












1953 iI~mai-wase Tsuruoka~y.a!lla&ata pre. 
りSapporo-ki Sapporo， Hokkaido 
(1 Imai-wase 1 Tsuruoka. Yamagata pre. 
1954 1 ~~PP~JI・o-ki . ，. .1~~p~o叫 Hokkaido
1 Aichi-shiro， Atsumi (A): Al<:abane Atsumig凶， Aichi pre. 
¥1 Aichi-shiro， Chita (B) 1 Yawata. Chitagun. Aichi pre. 
(1 Imai一、vase 1 Mikawa. Higashitagawagun. Yamagata pre. 
11 Imai-wase 1 Sapporo. Hokkaido 
J 956 ~ 1 Sapporo-ki I Sapporo， Hokl凶 do
11 Kisakigake Minamiazugun. Nagano pre. 


































































































































































































































































































































F. S. : foliage scales. St. L. : storage leaves， T. N. : the first tillering node， 





























3 6 9 10 
Position of leaves numbered from outsid巴












































内の葉の長さにつ U、て調査した.葉の長さは 1 回目の分けつにより生じた分球の 1~4葉
目の葉の長さを Ll~L~ (主球)あるいはん~l.J (側球)で示した.
調査結果
球構成葉数の変化球の最外部の葉は次第に枯れるためJ巴厚葉の保護葉化が幾分認めら
















Table 7. Seasonal changes of the number of composing leaves of bulb 
during storag巴(v丘rietyImai-wase， bulbs weighed 42g). 
No. of leaves without tillering node No. of leaves within tillering node 
P. L. F. S. Sι L. B山 not lBulbssprouted sproute<I 
2.8 1.7 3.6 7.3 
1.2 7.9 
3.2 1.0 3.3 8.3 
3.5 0.6 3.5 8.8 
3.6 0.7 3.3 9.9 10.6 
3.0 0.7 3.9 10.7 
3.2 0.6 4.1 11.0 13.3 
3.8 0.6 4.2 11.6 13.9 
2.4 0.8 3.8 12.8 












分けつ部内葉数の増加量は 9，10月は 1カ月当り約 2葉，それ以後は約 1葉で，普通生
長期の新葉分化数にほぼ等しい.





Table 8. Seasonal changes of the number of leaves within the first 
tillering node during storage (1956). 
I Date of I No. of I Number of leaves within the tillering node 
17 
Variety I 
1 observat川sam州 61 7 1 8 19 1101111121中41151沖71時91201Av吋 e
}ul. 10 29 61412 1 7.3 
.Tul. 15 35 21 11! 13 51 3 8.0 
}ul 27 33 41 71 14 41 4 7.9 
Aug. 12 37 21 71 13 11 3 1 8.2 
Aug. 28 65 21 10， 29 171 4 3 8.3 
Imai-wase Sept. 5 56 21 3 16 21 10 3 8.8 
Sept. 20 32 2 81 13 9.9 
Oct 5 35 1 61 11 91 6! 2 10.7 
Oct. 20 24 31 3 11.0 
Nov. 20 14 3 41 31 3 11.6 
Dec. 20 18 41 31 5 12.8 
.Tul. 12 70 1 9 121 23 18 7 10.0 
Aug. 20 61 6120 21 10 4 9.8 
Sept. 5 58 1 2 131 28 11 21 1 11.0 
Sept. 20 60 31 8 14 151 15 4 1 11.3 
Iくisakigak巴 Oct. 3 50 21 4 81 11 121 11 2 12.4 
Nov. 6 46 11 3 111 15 121 4 15.0 
Dec. 6 50 21 6 ] 5117 71 3 1/1.6 





第 9 表によれば 1 回目の分けつ後第 1 葉も 9 月以降生長するが，生長率は第 2~ It葉が
更に高く，これらの葉は第 1葉より長くなる.
Table 9. Seasonal changes of the length of younger leaves in bulb 
during storage (variety Imai-wase， 1956). 
Dat巴of Room s拘時 げ:z;e15"Cstorage 130"C st吋 el L. S. D 
山 ti凶 1 LI 1τI L3 戸両面… the仙 leafin main tiler l!
cm cm cm cm cm cm 
Sept. 5 2.8 1.7 1.0 0.7 0.8 0.5 0.29 
S0ecpt t.20 3.0 2.3 1.5 1.2 0.9 0.5 0.43 
ct. 5 3.3 2.7 2.1 1.6 0.8 0.5 0.43 
Oct. 20 3.1 3.2 3.0 2.7 1.2 0.6 0.74 
Nov. 20 3.7 3.9 3.7 3.4 2.3 0.6 
Dec. 20 3.7 3.9 3.8 3.4 2.9 1.5 
L. S. D. 5% N. S. N.S. N. S. 0.56 N. S N. S. 
萌芽後の葉の状況をみると第13図のように貯蔵葉はほとんど伸長せず，萌芽葉が葉鞘部
の生長によりまず球外に萌出し，ついで更に内部の正常な葉身をもっ普通葉が蘭出する.



















































Growing state of th巴composing






































S ept. 5 
8 10 12 14 16 18 21l 22 
Length of the fourth leaf 
Seasonal changes of the length of 







































Fig. 15. Seasonal changes of the ratio of the 
fourth ¥eaf length (L.) to the first 
leaf length (Ll) in main tiler during 
storage (variety Imai-wase). 
Oct. 3 
11) 2u ω." 泊以 1U 飢J弘
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Fig. 16. Seasonal changes of the number of leave唱 withinthe first tillering 
node and 1. : 11 ratio in side tiler during storage. 
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Fig. 17. Seasonal changes of 14 11 





Relationship between the date of harvest and beginning of 
leaf growth and time of sprouting. 
Variety I YearI加 ofl BleEagf inning of Begi山 Period of 10，96 / harvest growth sproutmg Sprout111g 
lmaiベ1953 / JuJ. 6 /Middle and late Aug. Late Sept. Middle and late Oct. 
1954Jul.14 ELaatre Ely AJOSucentgp. .t to O 6 / JJ. 6 /  early Sept. 
Eb4airdld y y Oct. 
Middl巴 Oct.
Aichi-shiro 1954Early M10 ay late Jule Al1g. Late Aug. 
Sappor州{1953 1 S巴pt.1u 1 Late Uct. I巴Nov. Eb4airdld y DECE 1956 I Sept. 16 I Middle Oct. Late Dec. le Jan. 
Kisakigake 1956Jun.25 Eh4airdly d Sept. Late Oct. ELatl目elyNNoovv. . 






































‘ iame-I_ _ ， I No. of composing leaves 
Weight ，--;-'No. of 
of bulb I terOI I山 ers
bulb 
121侭5十
Fig. 18. Kind of composing leaves in onion 
bulb. From left to right， 1 pro. 
tective leaf， 3 foliage scales， 3 sto-
rage leaves， 2 sprout leaves and 3 
foliage leaves. 
F. S. : fo¥iage scales， St. L. : storage leaves， Sp. L目:sprout leaves， F. L. : foliage leaves， 























普通生長期の葉の形態 (附図 1r) 
新葉は生長点において 1/2 の葉序でつぎつぎに分化する . これらの葉は生長点から2~3
葉目の稚葉時から葉鞘と葉身はだいたい区別でき，葉鞘となる部分は葉身より短かく，葉






葉鞘と葉身との境界は葉鞘突起 (processof sheath， MANNはニンニクの場合 ligule，
小舌の語を用いている.)の位置から明瞭であるが(llO〉，細胞の配列の点からも列状に配列
する葉身と海綿状の葉鞘とは容易に区別できる(附図 1n). 





Table 12. Number of vascular bundles in leaf sheath of bulb ∞mposite 
leav明 (varietyImai-wase). 
Position of lea ves frひmoutside Date of 
Oct. 10 
1 2 3 4 5 6 7 8 9 
25 29 30 、， 
25 23 29 33 35 34 35 29 29 
25 25 29 32 37 37 35 29 28 
32 
35 
Foliage scales Storage leaves Sprout leaves 


























































































































京都大学農学部農場産の泉州黄の種子を用い， 1950年 4 月 26 日 ~7 月 31 日の問14回 ，






Table 13. Mean air temperature during growing season. 
Sept. 























JUI1. Ju1. Aug. 
Date of observation 
OCI. 
Fig. 19. Seasonal changes of the number of leaves in 
onion plant grown under different sowing 





Table 14. Bulb formatio叫 ofthe onion plants grown under di妊erent
sowing dates (variety Sensyu-ki， 1950) 
I Percent of I ~. " " I Bulb diameter : 
D山 otsowinglplmucollapsed lDm伽 ofhlb|bulbheightmol WEight of bulb 
Ab4pary.26 I 100，96' 2.0cm 0.88 5.2g 100 1.7 0.99 4.5 
May 6 100 1.6 0.81 4.0 
May 16 100 0.8 0.57 2.9 
May 21 100 0.7 0.55 2.4 
May 26 100 0.5 0.44 1.7 
Jun. 1 100 
Jun. 10 100 
Jun. 21 95 





















































22.6DC， 8月は最高 30.0.C，最低 22.6DCであった.
苗の発育状況と各処理開始期の球構成葉の様相を知るため， 10~15 日毎に10~12個体を
掘上げて調査した(第 1主主，第 1表，第 6図).
実験結果
球形成中の短目処理が新薬出葉数におよぽす影響 普通生長期のタマネギは 1カ月当り








Effect 01 short day treatm巴ntduring the bulbil1g period 01 
the number of new leaves (variety Imai-wase， 1961). 
Table 16. 
Number of new leaves per 5 plants for 5 days 
May May Jun. Jun. JUl1. Jun. Jun. 
25 30 4 9 14 19 24 
Period of short 
day treatment I Jul句
6 
May20-May30 3.9 
34.85l 1 3.30 5 ! 
1.2 。2.8 1.1 。。
May20-Jun. 9 4.5 2.0 2.8 8.0 4.0 1.1 
May20-Jul. 8 3.5 3. 0.5 4.5 7.0 10.0 7.5 
May30-Jun. 9 4.5 。1.0 0.5 1.5 0.4 
May30-Jun.19 3.5 
110 .5 5 
0.5 2.0 2.5 7.1 
May30-Jul. 8 2.5 
0 0 0 
1.5 0 4.0 0 6 .Tun. 9-Jul. 8 1.5 O. 
Jun.19-Jul. 8 。































とや，1 カ月当り出葉数が 2~3 葉であっ
た点等からも上記の事が裏書きされる.




























































































14 19 24 29 
June 
Fig. 20. Effect of short day treatment duril1g the 
bulbing period on the increment of new 
leaves and the growth of the youngest 
appeared leaf (variety lmai→，yase)目
292 











無処理区の苗では心葉の生長は 6 月 10~15 日
































Fig. 21. Upper row shows the metamor-
phosis of composing leaves grown 
under short day treatment. Lower 
row shows th巴 composingleaves 




Fig. 22. A. From left to right， onion plants 
of non treatment and grown under 
short day， June 19 to July 8， June 
9 to July 8， May 30 to July 8， and 
May 20 to July 8， respectively. 
B. From left to right， onion plants 
treated simi¥arly I1'011 May 20 (0 
30， May 20 to June 9， and May 20 







Table 17. Effect of short day treatment during the bulbing period 
on bulb formation in onion (variety Imai-wase， 1961) 
No. ofdays' oi Falling HBdeuiagl-b h:tl 1|Plant Bulb Percent h4e d t 
Penodof Long lEaves plants terl weight W町Ehtof an a e 
short-day Short-day 1 d of 
treatment ー的a加 1 JuL81 0n the date of harvesting IAug EbCualyb ed SPMlng 
|S.D./ :31 Ju (Jt1. 8) 1 21 
月6cm g g1 94 
恥MM勘faayy2d3z06。Oト一一TJJMuEuEFanirLy3198 9 9 8 0 10 3 8. 7 0. 5 1 00 9 1 1 .40 304 258 13 S巴pt. 26 201 291 8.81 4.41 731 8.51 1.271 2881 2331 381 Oct. 1 491 0; 8.01 11.01 131 6.91 1.091 2391 1471 291 Sept. 4 
101 29i 8.61 2.61 951 8.5: 1.361 2501 2301 61 Sept. 27 
201 191 8.71 6.51 831 8.91 1.381 3011 2741 171 S巴pt. 21 
391 Oi 8.61 5.01 831 8.71 1.261 2931 2621 191 Sept. 6 
JunHU1829J11100941393032996SEPt14 
Jun.19-Jul.819| 0! ←| 0.410010.01.46351 3220Sept.23 
Non-treatmenl 1 Oi 8.11 Oj 1001 9.41 1.31 3231 3181 01 Sept. 26 
Pel'iod of S. 
D. t，.atme，t 
May20-May30 




May30-J u 1.8 
JUtl. 9-Jul. 8 
JU!l.19-Ju/. 8 
Non~treatment 
1 2 3 4 5 6 7 8 9 10













Fig. 23. Effect of short day treatment during な影響をおよぼさなかった(第23図).
the bulbing period on the number 貯蔵葉の長さは処理区間の差が明らかでな












































































May May May May May May Jun. Jun. Not 
20 to 20 to 20 to 30 to 30 to 30 to 9 to 19 to treated 
May Jun. Jul. JuiJ. Jun. Jul. Jul. Jul. 
30 9 8 9 19 8 
Fig. 24. Effect of short day treatment during the 
bulbing period on th巴lengthof composing 
leaves in the middle August and sprouting 
of bulbs planted on August 21. 
Upper Jines showing th巴percentof sprout-
ing 011 September 6， 16， and 26. Lower 
graph showing the length of leaf. From 
left to right， out巴rmoststorage leaf， inner-
most sprout leaf and outermost foJiage 
leaf， respectively. 
Fig. 25. Effect of short day treatment during the 
bulbing period on the bulb formation 
and sprouting in the bulb. 
From left to right， bulbs grown under 
short day， June 10 to July 5， June 1 to 
July 5 and May 20 to July 5， respectively. 















1. :.~ Period of S. D. treatment 
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Fig.26. Efect of th巴prolongationof the short day period before 
bulbing period on the increment of new leaves. 
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Fig.27. Effect of the prolongation of the short day period before 















心禁生長量 無・処理区の心葉生長量は 6月上旬以降減少し 6月25日頃停止した.短日
処理により長日に移す時期を遅くした区は短目の影響で生長量は増加し短日期間中生長が
Table 18. Effect of the prolongation of the short day period b巴forebulbing 
periocl on bulb formation in onion (variety Imai-wase). 
No. of days No. of leaves Diameter of Trial Periocl of 5hort- leaf sheath 
No. clay treatment S.D. after S.D. Jun. 8 JuJ.20 Jim.8 
cm 
1 Apr.15-AMPaI1 -25 10 86 8.0 0.4 4.5 
2 Apr.15-May 5 20 76 10.5 0.2 3.5 
3 Apr. 15-May 15 30 66 9.4 1.6 2.8 
4 
AnAapEP防W arE y25--Maw 15 
20 66 8.7 0.2 3.4 
5 20-May20 30 61 9.0 1.7 2.8 
6 1 y2 40 56 9.2 3.2 2.5 
7 10-May30 20 51 10.0 3.4 2.9 
8 15-Jun. 5 51 45 9.3 6.7 2.4 
9 25-Jun. 5 41 45 9.5 5.9 2.4 
10 Apr. 15-Jun. 15 61 35 9.7 14.2 2.4 
11 Apr. 15-Jun. 20 66 30 9.7 17.2 2.4 
12 May 10-Jun. 20 41 30 9.7 11.9 2.6 
13 Apr. 15-Jun. 25 71 25 9.7 17.6 2.4 
14 Not-treatecl 8.3 。 5.9 
Uia11hiod d もiVeightof I clay length I temperature Mean clate 
No. I clay treatment bulb I Atthe beginning of long clay conclition of sprouting 
g hr 'C 'C 
1 Apr. !5-Apr. 25 294 13.6 11.0 12.5 Sep. 27.2 
2 Apr. ! 5-May 5 268 13.9 13.7 13.4 Sep. 27.9 
3 Apr. 15-May 15 322 14.3 15.6 16.3 Oct. 5.4 
4 AAP pr.25-May 15 26-1 14.3 15.6 16.3 Sep. 22.9 
5 r.20-May20 283 14.4 16.0 17.5 Sep. 28.3 
6 Apr.15-May25 331 14.6 16.6 18.5 Oct. 2.0 
7 May 1 O-May 30 273 14.7 18.2 18.5 S0Ecpt .28.0 
8 Apr. 15-Jun. 5 260 14.8 18.7 18.0 10.0 
9 Apr.25-Jun. 5 333 14.8 18.7 18.0 Oct. 2.7 
10 Apr. 15-Jun. 15 247 14.9 18.4 19.3 Oct. 15.3 
11 Ah4PaI可. 15-Jun. 20 249 14.9 18.5 19.3 Oct. 10.5 
12 y 10-Jun. 20 132 14.9 18.5 19.3 Oct. 3.8 
13 ApNr.o 15-Jun.25 203 14.9 18.5 18.9 Oct. 8.6 






られた.すなわち気温の比較的低い時期は30~35 日間で ， 自然日長に移す時期が遅れるに
従い貯蔵葉化までの期聞は短縮され 6 月中下旬から自然日長にした場合は15~20 日間で
貯蔵葉化が認められた(第28図).
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April May June July 
Fig. 28. Relationship between the beginning of long day 
P巴riodand the date of storage leaf formation or 
falling over of top. 
一:Period of short day treatment 
・:Long day period 
o : Beginning date of storage leaf formation 
6. : Date of 20 percent plants collapsed 
x : Date of 80 percent plants colapsed 
1 Apr.15-Apr.25 
2 do.-May 5 
3 do.-May15 
4 do.-May25 





Period Bulb Leaf Bulb No. of 
of S.D. T. weight weigbt diameterfbeight tilers 
Fig. 29. Effect of the prolongation of the short day 
period before bulbing period on the bulb 
formation in onion (variety Imai-wase， dug 









































Fig. 30. Effect of prolongation of short day period before bulbing pel'iod on the. bulb 































































-Jun. 5 E 咽園面圃こ工工:l-・・ー "・・・・ "・ 4
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Position of leaves numbered from th巴 1sttiJering node 
Fig. 31. Differences in the cOrIlpasilg state of bulb leaves 
among the bulbs grown under different length of 
long-day period (variety Imai-wase， harvestedon 
J uly 20， observedafter stroutecl). 
Fig. 32. Differences of the state of sprouting 
between the bulbs grown under 
different length of long day period. 
Upper row shows the bulbs grown 
under long day.-length from May 5 
to July 20. Lower row shows the 
bulbs grown under long day-length 
from June 15 to July 20 (harvested 






































を材料にし 4 段階の短日 区および無処理区を設けて行なった.短日区は 4 月 20 日 ~5 月 20
























Fig. 33. Differences in the state of sprouting 
among the bulbs grown under different 
length of long day p巴riod(variety Imai. 






























Effect of short day treatment with different day length during bulbing 
period on the increment of new leav巴s(variety Imai-wase.) 
301 
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Fig. 35. Effect of sho1't day treatment with diHe1'ent day 
length dU1:ing bulbing pe1'iod on the growth of 



















Table 19. Effect of short day treatment with different day length Otl tI児
bulb formation and faJling over ofωp (variety Imai-wase). 
I f!~:.~~f I~~~~f l:aTvesISia~:~~er I '!{e帥~ I p紅側tof fali昭 plantDay length 11eaves I怜wit出hinS臼t.L..lof bulb lof bulb I rercenr or Ial!ng ptants (タμn
。lOUfS) T._ 0 I-On harvest date I T._"" I ~_ I c: I T. _I -~; l;:~ Jun. 8 '-'11 I:~I_~';;'~\ u，， I Jun.30 I Jul. 5 I JuJ.11 I JuJ.16 I Jul.20 1 (JuI.20) J ~，.VV J U，V J U， . ~~ J U..~V 
C1l1! 
8.5 9.0 4.3 9.3 283 。 20 40 80 80 
10 10.2 lL5 10.1 394 。 20 50 70 90 
11 10.2 5.0 11.3 347 。 50 60 100 100 
12 10.0 5.5 9.8 360 20 40 90 100 100 








Tabl巴 20. Effect of short day treatment with different day length on the numb巴r
of composing leaves and date of sprouting (variety Imai-wase). 
No. of leaves from 
No. of leaves No. ofcomposing leaves Day length 1st til1ering node Mean dat巴
between (hours) Outer l Inner T.N. and St.L. F. S. I St. L. I Sp. L of sprouting leaves leaves 
8.5 1.9 10.7 1.4 3.3 2.9 2.0 S0ecpt t.28.5 
10 1.6 11.7 1.7 3.3 3.4 2.0 3. 
11 1.3 12.1 2.4 3.6 3.2 2.1 Oct. 2.3 
12 2.0 11.0 1.3 3.3 3.6 2.1 Oct. 2.6 
Non-treatment 4.3 10.0 0.4 4.7 2.7 2.6 Sept. 29.7 






Table 21. Effect of long day treatment with different day length on the 
bulb formation and sprouting (variety Imai-wase). 
Mean Bulb i Bulb No ot No. of scaly leaves diameter I weight Ileaves Treatment date of On harvesting -Iwithout without l within fal over 
date IT. N. T. N. I T. N. 
cm g 
15 hr. L. D. in巨Ileals 110USE Jun. 1O~15 3.3 25 5.9 4.7 1.5 
24 hr. L. D. in field Jun.15 4.4 43 5.5 3.8 1.6 
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May June July 
Fig. 36. EHect of short day treat-
ment for one half of 
a tillered plant c1uring 
bulbing period on the 
increment of new leaves 














Fig. 37. Effect of shorl day treatment'Ior 
Ol巴halfof a tillered plant durilg 
the bulbing period Ol the bulb 
forrnatioll (variety Sensyu-ki). 
Showilg the growing part und巴r
short day treatrnen t (¥eft half) and 
bulbs growl ullder llatural day 
length (right half). Photograph巴d



















Table 22. Effect of short day treatrnent for one half of a tilered plant 
during bulbing period on bulb formation and sprouting of bulb 
























































































































































Table 23. Effect of sho1't day treatment， defo¥iation and foliar spray 
of MH solution for one half of tilered plant during the 
bulbing period on th巴 bulbformation and sprouting of bulb 
(variety lmai…wase， 1962). 
Main bulb (treated part) Side bulb (not treated) 
Tr・eatment
No・oil|B一JLu…lb日 》A |!plantJ』l|Bulb l|iMdspaertoeaun otm f むよf!?tilp吋ulb lyianf ~aves jdiameteriweight)weight I~;;~u~i~g etEIWEigh weight ae? sprouung 
cm 




Not treated 5.6 7.5 Sep. 18.6 4.3 6.2 
S.D.T.on half plant 7.0 5.7 135 86 S巴p.13.3 4目1 6.4 135 103 Sep. 16.5 
S.D. treatment 5.0 5.8 109 * 70 Sep. 1.7 5.0 5.0 76 Sep. 11.7 
D巴foliationof 5.8 80 74 Sep. 21.3 4-.6 5.7 100 80 Sep. 21.0 
halt opflant 
Defoliation 4.2 38 * 26 Sep. 13.0 3.4 19 S巴p.13.0 whole plant 
M.H.foliar slpflrapanly at n 5.2 7.3 165 * 123 (10s6') 4.8 7.0 128 (60s6') on half 
L.D.T.on half plant 3.3 59 54 Sep. 13.3 4.1 4.0 40 34 Sep. 13.6 
S.D.T.: 8.5 hour sho1't photo period， L.D.T.: 2-1 hour long photo period. 








上 S. $. L. Sp. L. Folin，ltc k'd、u込
. ，ト . i . 4 ・ 6' 10 1'2 
T.N. 
Position of leaves numbe1'ed from the 1st tilering node 
Fig. 38. Effect of short day treatment and defoliation 













period on th巴numberof composing leaves in 


























1962年は今井早生の普通栽培のタマネギを 5 月 25 日 ~7 月 25 日の間10 日おきに 7 回にわ
たって掘上げ， 天日による陽乾その他の処理を行なった . 陽乾区は曇雨天時は40~43.Cの
熱風乾燥器内で 1日間乾燥後硝子室内に 3日間拡げ，乾燥剤区はデシコーン20gを1lの
水に溶かし展着剤を加えた液に葉身部を浸し，その後室内に拡げて陰乾した.乾燥剤区の
























































P d 目、. -1 司
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25 5 15 25 15 25 
Fig， 39. Seasonal changes of diamet巴rand 
weight of onion bulb (variety lmai一、.vase，1962). 
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Fig. 40. Seasonal changes of the numb巴rof composite 





















































































】 hI 15 :ll 2fJ :l 10 ¥!i 20 
September Octobel' 
Fig. 41. Effect of the stage of matllrity on the 
sprollting of blllbs planted on Allgust 
25 (variety Imai-wase， 1962). 
Tabl巴 25. Efect of the stage of matlrity and the clring of harvested blllbs 
on bllb formation and sprollting (variety lmai-wase， 1962) 
Blllbs stored 
Date of 
Blllbs planted on Allgllst 25. 
ln 1'0011 
1¥.，_. I Withering 1 T ___ .L.. I ?""r' 1 ll____1 USllal Non- 1 ;::，""~""5 1 Long day 1 30"C 1 USllal 1 Non-
curing Cl巾 Elk附 antI treatment I 5~10days I curing clring 
May 25 1 Sept. 7.71 Sept. 10.0 1 Sept. 3.8 1 Sept. 7.8 1 
Jlln.' 5 1 Sept. 11.3 1 1 Sept. 12.7 I INov. 26.0jNov. 10.0 
Jln. 15 1 Sept. 19.21 1 Sept. 12.1 1 1 S巴pt.17.1 
Jun. 25 1 Sept. 24.61 Sept. 20.5 1 Sept. 17.9 1 Sept. 21.3 
Jul. 5 1 Sept. 26.31 Oct. 2.5 
Jul. 15 1 Oct. 1.0 
Jll. 25 1 Sept目 28.3
Jun. 25 、10伐 ]6.81Nov. 23.4 1 Nov 幻 91D町 6.1I Nov. 29.1 
(stored in room) 1 
harvest 
Oec. 16.8INov. 23.4 
Dec. 5.410ec. 4.0 
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liJ lU 21 :¥() 20 :.U) 11 2¥1 刈』
October November December 
Fig. 42. EHect of the stag巴 ofmaturity on 
the sprouting of bulbs stored in the 
room (variety Imai-wase. 1962). 
第4節 掘上げ後の貯蔵温度が萌芽期および球構成葉の様相におよぽす影響
















Table 26. Influence of storage temperature on the growth of bulb composing 
leaves and decaying of bulb (variety Imai-wase， 1953)目
I Percent of 4th leaf length / 1st leaf length 
Treatment I ~e.ig~.t I~伐ayin平協LI_in 同in 出M ~) 
of bulb I C'__~ '''¥ I ""__ "" I C'__~ ~ I C' __~ "" I ，.... _ ~ ~ I A _. "" I ~T "n I |Sept.20 D民 .20 Sept. 5 Sept.20 Oct. 5 Oct.20 Nov.20 Dec.20 
40 I 4.0 I 49.9 I 26 I 31 I 26 I 35 i 67 I 85 












































Jul. lu Aug.20 Sepl.20 Oct.1U Nn¥'.20 Dcc.2Ll 
Fig. 43. Influence of storage temperatuer on 
the increment of leaf number in bulb 
and sprouting of bulb (variety Imai-









































































































Influence of storage temperature on 
th巴 growthof composing leaves in 
bulb (variety lmai-、.vase，harvested on 















































15 :iO 15 ao 15 :¥0 15 :'115 :11 15 .:1り 15 :il 
OCI. No¥'. Dec. JOII. Ut'l. Nu¥'. Dl:'c. 
lnflu巴nceof storage temperature on the growth 
of leaves in bulb and sprouting of bulb (variety 
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Influence of storage temperature on the growth of bulb composing 







s6 ノ F彰 ~。ノ
Nov. 1 Room temp. 10.6 。 。
Dec. 1 30"C 90 12.5 39 。 。
Dec. 1 Room temp. 84 11.8 66 70 14 
Dec. 5"C 87 10.6 25 43 。
Jan. 1 30"C 82 11.2 23 。 13 
Jan. 1 28"C 77 11.9 43 13 25 
Jan. 1 25"C 87 12.9 95 50 60 
Jan. 1 Room temp. 81 11.9 132 100 86 
Jan. 1 5"C 79 12.2 54 29 43 
Date of 
Observation . I 





















































Influence of storage temperature with 
various combination on th巴sprouting
of bulb (variety lmai-wase， harvested 






Table 28. InfJuence of storage temperature with various combination on the 
sprouting of bulb (variety Imai-wase， harvested on July 14， 1954). 
Storage rEPerCEIItof dECaying(94)|l PerCEntof sprouting 
JteuI nPNerateu pt24~ NOV6iMar 30Aug211 NOV6|Jan 7 
(%) 
Mar.30 
5'Cー 5'C 22 66 。 。 2 30 
5'C-Room t. 48 52 。 日 32 46 
Room t.-5'C 18 40 6 22 26 54 
Room t.-Room t. 18 22 4 34 60 76 
Room t.ー25'C 24 40 。 8 18 46 
Room t.-28'C 8 16 4 8 8 32 
Room t.-30'C 38 52 8 12 12 26 
30'C-5'C 2 26 。 4 28 68 
30'C-Room t. 18 18 。 30 68 80 










Table 29. After effect 'Qf low-and high-temperature treatment on th巴 sprouting
。fbulbs stored.In room (vari巴tyImai-wase， harvested on July 29， 1959). 
Usual room stora 

















L. S. D. 5，96' 













































































































































-・NOI Ir{'s!('d 日ー 一ー-30"C storngi' 
o 
Aug.20 
After effect of low-and high-t巴mperature
storage on the sprouting of bulbs planted 
(variety Aichi-shiro， harvested in early 
May， treated from June 21). 
Aug.1O JuJ. :10 JuJ. 20 JuJ. 10 
Fig. 47. 
Table 30. Influenc巴ofstorag巴temperatureon the sprouting and carbon dioxide 











Table 31. Aft巴reffect of temperatu閃 treatmenton carbon dioxide evolution of 
onion blllb (variety Imai-wase， harvested on JlIly 7， 1959). 
s叫) Temperatlll'・eI Storage temp. I Period of CO臼宮 ev刊百I凶t“i口叩n(加mg/k均g，h川)af凶悦a抗tmen批t{ωda勾y戸州
tre陀m官a討tm悶1
I  treatment I I -
5・Cfor 15~21 davs 1 ~ 1 Aug. ~2~ ~~ 1 4.43 120.叫 15.47112.321 9.951 7.511 9.03 
り |上{oomtemp. 1 Sept. 23 1一一一一一i~~2I days ， ~-~~. ， ' '~"'r- ' (4 ti;;~) ~~ '--7.67 ¥ 5.41¥5.421 6.261 7.22¥ 6.191 8.46 
5'C 1 SeDt. 5~ 1 3.771 1 1.971 2.911 4.841 5.30 
Room temp. 1----- ‘ Sept.2刀 !1111
3O'C (2 times) I 10.53: 1 7.421 7.781 5.991 7.00 
5'C， 5h1'. ¥ sept. 7 551 I川 4¥ r : 8州 7.451 1 
一ー一一一ー 一ー一， ~~oom remD. I 一ー一一
















































3. 4 月 15 日から 4 月 25 日 ~6 月 25 日頃まで短日処理を行ない，短日から長日条件に転
換する時期を異tごする区を設けた.その結果， いずれの区の苗も長日条件に移してから



























































































Fig. 48. Diagrammatic illustration of 
tilering in onion bulb. Th巴
first tillering : MJ. the second 
tillering SI， M2. M: rnain 









Table 32. Varietal differelces il tilerilg state of various size bulbs. 
No.of 
11…由 No. of leaves withill T. N. 鴨川ghtI No. of I betw~e~ T. N. Variety samples of bl品 t伽~ 11~212~313~4th 1st"~ 1211什 3rd~ ドth~
g 
50 55 2.7 
Sapporo-ki 1954 50 84 2.6 3.61 3.3 10.7 8.7 8.5 1953 80 109 2.9 4.0: 
1956 33 117 3.9 3.8 2.8 12.4 8.6 6.1 
220 44 3.4 3.4 3.1 7.4 4.8 3.6 
lmai-was巴
、1953 42 76 3.8 3.4 2.0 2 7.9 5.3 5.0 
1956 23ネ 123 4.4 3.7 3. 11.3 8.0 6.4 
1956 70 169 4.9 3.4 3.3 9.0 6.1 4.5 一Aichi-shiro， chita 1954 26 124 3.7 3.4 3.0 6.7 4.3 3.8 
Aichi-shiro， 20 181 5.4 3.3 3.2 3.3 11.0 6.6 4.4 3.3 
Atsumi 1955 33 200 5.7 3.1 3.1 3.7 10.7 6.7 4.8 3.8 
1956 40 166 5.7 3.0 2.5 3.0 7.4 5.6 4.0 
OIKEsoisydau kiga， k巴 1956 55 168 6.3 3.0 3.0 2.3 11.0 6.4 4.3 4.6 
Sato 1954 14 168 7.1 2.9 3.0 3.1 8.0 6.4 4.0 
'" Produced il Sapporo， Hokkaido. T. N. : tiJIerilg llode. 
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3456 234 1234 1 23 45 
Number of leaves between the til1ering lode 
Fig. '19. Varietal differences il the distributiol of number 








M1 > M~ > S2 > M3 > M2 -s> S3 > 








































































































~h ~h ~b )h 51 S. ~":.II ~b ~Il S. SI 
~þ SI ~h ~1l -s5J 5.-1 ~h 51 ~b ，¥h-}S， S:t-S 
Position of tilering 
Fig. 51. Varietal differences in the number 。f leaves between the tillering 
nocle. 









Correlation coeficients between the bulb weight and tillering. 







number of tilers 
No. of leaves between th巴 1stancl 2nd tilering 
No・ofleaves between the 2nd and 3rd tillering 
No・ofleaves within tbe 1st til巴rmg
No. of leaves within tbe 2nd tilering 
No. of leaves within tbe 3rd tilering 
Table 33. 
321 
58 山形大学紀要 (jJk学)第4巻第3-t'j. 
を用い定期的に分けっ状況を調査した.
その結果，泉州黄系の品種の秋播普通栽培の苗の翌春の分けつ開始期は 5月上中旬で，
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April May June 
Fig. 52. Relationship b巴tweenthe initiation of ti¥ler and temperature. 
May June 
Imai-wase (1962) 
























































Relationship between the initiation 
















Table 34. Mean air temperature and astronomical day length at the 
beginning of tillering. 
Table 35. lnfluenぼ ofshort-and long-day treatl1ent on the tiler initiation 
in onion plant (variety Kaizuka-wase， treated Il'OIl1 April 10 to 


































































































24 hr. L. D. T. 
Natural day length (L. D.) 
9 hr. S. D. T. 
7 hr. S. D. T. 
Beginning of tillering 1Astωmical的 IMean air tempera  l o t length lJ.uC(l1l a.川p1;:;1.o.
1O~11 hour 110.0 to 12.0・cI ~;.;;:~ ~;:.;;，;:; (84.85.86) |3~13.5 114.0 to 15.0'C 
12.5 I about 13'C (附
I 13.5~14.5 I abo山℃
Late October to November 
Late April to early May 
Early April 
Early and l1iddle May 













すなわち 5月25日まで短日区は 5月下旬に始まる 2回目の分けつが遅れ 6月15日まで




Table 36. Effect of short day treatment during tillering period on the tiUer initiation 































































































































































































































































Apr. 15-Apr. 25 
Apr. 15-May 5 
Apr. 15-May 15 
Apr. 15~May 25 
Apr.15-Jim. 5 
Apr. 15 -Jun. 15 
Apr. 15-Jun. 25 
Apr.25-Jun. 51 
















第3場山 lf~ 大学紀 I>>!(農学)第 4 巻60 
(第37表))35g，草丈50ClU， 葉鞘径1.7cm以上に達していた
Relationship betwe巴nthe seedling siz巴andtiler initiation. Table 37. 
lDateof lp…of lNoof 
observation plants tilered I leaves lplant height 
96 ノ cm g cm 
seIm-lEi( 
hBbMd4aay  y2s 1 O
56 6.1 50 35 2.2 
(1960) 100 7.2 70 103 3.1 
IImi-warA( 10 5.3 40 19 1.5 
(1961) 15 90 7.0 57 50 2.3 
11叶 W紙 一B { hdfay3l 1 10 4.5 34 11 1.1 (1961) 100 6.0 60 92 4.2 
May 9 67 6.3 53 34 1.8 
(1962) May 19 100 7.5 64 57 2.2 
lFresMMImamew 
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Fig. 54. Relationship between th巴
seedling. size and tiler 
initiation or storage leaf 
formation (variety 1mai-
wase， observed on May 
15). 
球形成過程を調査した結果 1 回目の分けつ芽は種子発芽後15~16葉目で分化がみられ，









Tabl巴 38. Seasonal changes of the tiler initiation in mother bulb 
for seed production (variety Imai-wase， 1962). 
I No. of lea 
observaい ateslZJlantBlNoofleaves|Planthe蜘|訂Mlz:21tL
!. % I cm cm I 
Apr. 30 0 7.4 53 4 3.7 
May 10 6 7.9 62 23 5.7 
May 19 19 7.1 72 38 6.0 
May 31 42 6.3 71 92 7.8 













Table 39. After effect of bulb storage temperature on the number of 
tiIlers in mother bulb for seed production. 
Year I 1955~1附 | 附~附 1 1957~附 I 1958~1959 1 1962~1963 
Variety 片凶Kaωa引i凶z制uk門 俗蹴eバ11m加I江aト同、
7 Wei句柑柑氾凶悼glh加t0叫 “山凶位ω151 I 135 I 15臼2 I 悶 | 日即
Da討teof向pl均.an叫 Nov.7 1 Oct. 30 I Nov. 6 N口v.3 Oct. 18 
3陀ぴ陀似Cs伽叩吋姥郁巴 4.0川 4“-6 '-5一つ.4下つつ:了「何孟函示i示t凶
5'C st叫 e 4.3 I 3.4 1 4.8 ' 4.1 1 ' 6.3 
b0肌mはs由tω0岬 4的o ， 5.4 1 5.6 I 4.2 1 6“ 5 
4 3陀 f加口町r1 mo叫 nth 幻 4“6 I 5日6 I 一 6“ 
Su吋i江r
5陀'C引 伽ω1mo叩n帥 3叩o '1 4.7 I . 5印8 1 4.7 Iい6.4側m制 ) 














葉以下では起らず(50.64.84)，2 回目以降の分つ芽はそれぞれ前回の分けつ後 2~3 葉自の葉
位で分化する(84.156) したがって分けつ芽分化は，多くの植物の花芽分化の場合のように，
一定限度以上の葉数(発育過程)を必要とするものと思われる.なおタマネギの花序分化








































Table 40. 1nfJuenωof the growth of seed stalk on bulb developrnent. 
Variety 1 Treatment |hN口 of 伊ドl制 I~坑汽たE記詰t包bb!己a3すrF?-|wμ阿W仇附ei氾g帥~，tIち?穴t?gt品ムt氏b山0ぱfl問5:弘hどi白:2?守?討N (肘y問e即刈J.1Ci:1LUJ.IVJlL ド肝lea町vesIbドe目叫19酌ht川l
1m加ai川Wお蹴吋e¥Bolted plant~ ， I ω l F I l rl r i -6 j | 
1961 not trモatedI v.v I 'v I ~VJ I V. ~ I -I - I 
Bolted plant， 
not treated 














と貯蔵葉との問に葉身をもっ肥厚葉が 1~2 葉あり ， 貯蔵葉内に花序のある個体は全然み














































































No. of bulbs 
observed 
No. of normal 
inflorescence 









































Table 42. Relationship bet¥yeen the position of inflorescence in the 
bulb and development of inflorescence目
Kind of leaves 
Position of leaves 
Mother bulb 
No. of normal I Premature bolting plant 
inflorescences I Bulb of other treatinent 
Total 
IBl品 ofsnow cover treatment 
No. of abortedBulb of day length treatment 
inflor官scences INot bolted tiler of mother bulb 
|Total 













Fig. 56. Various shapes of aborted 
infJorescence existed within 
the storag巴 Jeaf.Left one 























ら 3~4 葉目前後の葉から貯蔵葉化が起るため，ある場合は花序側芽の第 1 葉から貯蔵葉
化し，ある場合は 1~2 葉の葉身は正常に発育して 2~3 葉目から貯蔵葉化すると思われ
326 
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Position of leaves 
Premature 




May 15 ドー 皿ーー--1・・。cコョ
bolting plant 





Bulbs plnntod Mar.31 ドーーー・4 ・・・・~
in April nfter 
cold引orago May 1 ドー -ーt・・・・0・4












Fig. 57. Figure iIlustrat巴sthat th巴 position
of inflorescence in bulb leaves is 
decided by the relation between 
the time of inflorescence initiation 












































Fig. 58. Relationship between the position of inflo-
rescence in bulb leaves and development of 




























































i Position of leaves 
Influence of bulb size and leaf position in 
bulb on soluble solids content in 1巴afsheath 
(variety Imai~、I?ase ， harvested on July 8， 





Table 4-3. Varietal differences in soluble solids content of composite 
leaves in bulb. 
Variety Weight 
Solllble solids content of each leaf sheath % 。 Period of 
。fbulb 1 2 3 4 5 IAverage observation 
g 
Sapporo-ki 122 73 80 79 89 100 9.2 Oct. 1-19 
OSYll 163 69 77 80 85 100 7.9 Aug.27-0ct目 3
Kisakigake 170 80 88 93 101 100 7.6 Jul.12-SAEupg t.5 
Imai-wase 167 61 97 92 100 7.4- Jul. 16-Allg.20 
Kaizuka-wase 156 66 87 95 100 100 6.4- Aug.H 










Table 44. Influence of the harvesting time of bulb on soluble solids 
content and sprouting dat巴 ofonion bulb. 
噌戸7 ‘ ' 
TT ・uka-wase Y 11一、.vase
1958) 1958) 
・ャv一一一 . ~~ムV 四一一D Wu---- avOraIyttenrt l|MsdparEtoe aun otif ng 
、，、...‘、...司. ， /。ノ
Jln. 11 8.4 Dec. 19 
Jun. 16 7.6 Jan. 9 6.7 7.7 Nov. 14- 6.9 
Jlln. 21 6.9 Dec. 6 
JUl1. 26 7.1 Dec 3 6.0 7.5 Nov. 12 5.5 
Jul. 1 5.4 6.8 Nov. 24 6.5 
Jll. 7 5.8 5.8 Oct. 28 
Jul. 11 5.7 
???
?




















Table 46. Relationship between the length of sprout and soluble solids 
content of onion bulb (variety Kaizuka-wase， observed on 
October 30， 1956). 
6.8 
6.1 
Length of sprout (cm) 0.7J1.5 3.0 7.0 I 12.5 I 15.0 22.0 











Table 47. Effect of defoliation， shading for plant ancl foliar spray of 
sugar solution on th巴 storagematerial content and sprouting 
time of onion bulb (variety Imai-wase， harvested on July 7， 
measured on July 25， 1958). 
I m~:_L. I Solubl巴 IDry I 1'~.~1 
Tre閃悶削吋伺削a拭山tmen削 | :3t官t1弘t| ω叫lid白s 1 In回叫a
I ~. uuw 1 content 1 content 1 ~-"'_. 1 sproutむmg
3 leaves reserved 138 g 3.6{。ノU i l Nov.15 
5 lea ves reserved 163 5.7 7.2 3.90 I Nov. 17 
160 7.0 3.80 Nov.22 
Shading for plant Jun.15-Jul 5 150 5.7 7.0 3.35 Nov.13 
Jun. 1-Jul. 5 138 5.4 6.9 2.98 Nov.20 
Foliar s30plruatyh of 
6.5 4.43 Dec. 7 
Jun.15-Jun.30 150 6.4 7.8 4.57 Nov.27 sugar SOlunon Jun. 1-Jun.30 205 6.9 8.1 4.49 Dec. 8 




















Table 48. Relationship between soIuble solids content and meal date 
of spro叫tingof ollion bulb. 







































































































10 8 10 
Tillering node 
』ー 一ー---1 l!IIIIIiII橿珂:::Jーーー 一ー--i
Foliage Foliage St.L. Sp.L. Unappearecl 
leaf scale F.L 
Fig. 60. Diagrammatic ilustration of seasonal changes 
























































包む枯れて乾燥した葉鞘が保護葉の機能を果している. しかしチユウ リッ プやニンニクの
保護葉も，元来は普通葉になり得る葉の葉身が発育せぬまま木化した葉で，タマネギの外







国圃，・・ー 嗣ー0・・・ E 企・四-x
四『ー 同ー四・O崎ーー -1'>. ---x 
ーーーーー0----6自国伺ラ〈
ー---ー -0-ー・ --6ー
ーー 国側ー 0・ー ーー ・
10 20 双 40 50 60 70 80 悦 !()(I
Number of days after treatment 
多
Fig. 6l. Diagrammatic illustration of the relationship 
between the beginning of long day condition 
and the time of top falling and storag巴 leaf
formation. 
Period of short day-length 
Period of long day-length 
o Time of storage leaf formation 
ム Timeof 20 percent piants fal over 








Allimn Bαkeγi REGEL. Bakers garlic どL O A A O + 
A.ιfz'esptat L. Onion A O O O 十
A. risl'1I1ο凶 mL. Vl eJsh onion ム (ム) (.6) (.6) O 
A.9L4a9dαenbtoeurm il REGEL- ム × O O O O A. Ledenonriamt叩" SCHULT. Asatsuki 
A O O O (.6) 
A.旬P7M包poGprmontmistc酎uLMmS. mCYR. 
× O O O O 
(96) 
A， nipponicnm FRANCHet SAO. Nobiru A O O O A. Leek A × 
O O 
ム 十
A. Roscm6achianwII REGEL ム × O 
A. salIv1t1n L. Garlic O × 
8 O
+(93.120) 
HIMUs acinthusorientd4s L. HDuyatch int.h . A 
(8O ) 
× 
!tol田tdicaHORT. lrIS ム O 一(39)
Nal'cislts J>seudo-N，α1.dsSIS L. Narcissus ム × 一(112)




× ム O L. TuJip O × × 
o existing， .6 intermediate type， x non-existing， () sometimes巴xisting.
スイセンの葉鞘の肥厚した普通葉は foliagescal巴と呼ばれているが(12)，従来適当な訳
語がみられなかったので，タマネギの場合肥厚葉とした.
従来貯蔵葉化した葉は鱗葉 (scale) と呼ばれる場合が多く HEATHは葉身長より葉鞘長
の長い葉を scal巴と定義している(50) この定義では次ぎの生長期に生長する葉とほとんど
生長せぬ葉が区別できないので， 本稿では貯蔵葉と萌芽葉とに区別した HOFFMAN は
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Blllb fonnation and dormancy ar巴 importantsllbjects of studi巴sin onion. 
Th巴reforemany res巴archeshave b巴巴nmade on th巴 巴丘ectof clltivating method on 
bulb size， the infll巴nceof day length upon thickening of bulbs ancl th巴巴ffectof巴nVl-
ronmental factors on the 1巴ngthof the non-sprouting p巴riod.
But， lit巴1・aturedealing with the d巴taileclp工ocessof blllb formation， th巴accurateperiocl 
of clormancy， ancl the mechanism of bulb fonnation and dormancy is stil scanty. 
Morphological observations on the structural state of bulb leaves， at various stages 
and under diverse treatments， have been macl巴 forthe purpose of clarifying the problems 
mention巴dabove ancl to establish the scientific founclation for prop巴rhanclling of onion 
plant. 
The results are summarizecl as follows 
1) Under favorable conditions for blllb fonnation in onion growth of the leaf blade 
was inhibited and thickening of the leaf sheath was accel巴rat巴d.
Then after th巴 beginningof blllb formation， the sheath of foliage leaf sw巴lledIIpω 
凶cometh巴foliagescale， ancl younger lea'i明 becam巴storageleaves with smal 1巴afblacles. 
About 20 c1ays after the beginning of the storage leaf formation the top of onion 
plant collapsed because th巴 hollowneck could not sllpport the top of th巴 plant.The 
hollow neck was caused by ceasing of leaf-blacle growth in the n巴wleaf， paralleling the 
formation of storage leaves. 
Therefore， the collapse of the onion top inclicated lhe cl巴gre巳 ofth巴 bulbingprocess 
and harvest time. 
Even after falling of the top， thickening of the bulb continued for some time， whil巴
new leaves were not produced any mo1'・巴 and the p1'ocess of blllb formation finished wh巴n
the 1巴afblade diecl. 
2) Insicle of storage-leaves， there were a certain number of incomplete storage leaves. 
Some of these leaves grew up to become sprout-leaves ancl som巴 becamefoliage-leaves 
in the next growing season. 
The numbers of storag巴ー， Sprollt-， and foliage-leav巴sin a bull】 wer巴 not infllelcecl 
by th巴 periodof natural long c1ay photoperiod (approximately 14.5 hour) prior to harvest 
time. But，when the long day period was under 30 days， the nllmber of storage leaves 
clecreasecl. 
3) As the r巴sultsof the process of bulb formation mentioned above， there wer巴five
differ，巴ntkinds of composing leaves in a bulb， namely， protectiv.巴 leaf，foliage scale， storag巴
leaf， sp1'olt 1 
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4) As th巴 resullsof investigation on composite leaves in the onion bulbs 01 six 
varieties cultivated in Japan， some differences were found in th巴 numherancl thickness 
of composing leaves among the varieties. 
"l，'hick scaled type" (for exampl巴， Aichi-shil・oancl Imai -was巴) pl・oduc巴clflat bulbs 
an.dmatured early， and "many scalecl type" (for example， Sapporo-ki) procluced globous 
bulbs ancl matured late. 
5)Th巴 numberofcomposing leaves in a bulb was increas巴dby iniliation of new 
lea ves and til巴ring，so that initiation ofaxillary buds was relat巴dto bulb size. 
The initiation of the first tillering bucl occurred wh巴nth巴 5巴ecllingdevelopecl to a 
certain degree of basic v巴g巴tativegrowth. 
After the first tiler， subsequent tilers initiated at cぽ tainintervals. This interval 
was a period in which formation of a certain number of leaves occurrecl ancl this number 
variecl according to th巴 variety.
The tillering bucl was not found in plants which hacl 10 leaf blacle， ancl uncl巴rth巴
condition of below 10.C， neither. 
: 6) In boltecl plants， thickening of th巴 leafsheath was inhibitecl b巴causeof c0111peti-
tionb巴tw巴巴nbulb formation and growth of th巴 seeclstalk Inflorescenc巴巴xistingat the 
outeJ・partof the storage-leaf c1ev巴lopeclnormally， while inflorescenc巴巴xistingat the inner 
patt of the storag巴 leafc巴asedits growth and it generally resultecl in“Sl包巴nbleib巴n"，
Accorclingly， itwas certain that the c1egre巴ofgrowth of inflorescence was deciclecl 
by the relation betwe巴nthe tim巴 ofth巴 inflorescenceclifferentiation and the time of the 
beginning of bulb' fonnation. 
7) Positiv巴 correlationswere recognizecl significantly between the bull】sizeancl the 
number of foliage scales，. oftilerecl bulbs，of leaves from the til巴』‘ing.nocl巴 ，tothe grow-
ing point， and betwe巴nthe bulb siz巴 anclthickness of leaf-sheath of composing leaves. 
Thiclmess of composite leaves was greater in large bulbs than in smalL ones， but in 
the cell size of merist巴1 in leaf-sheath， theJ巴 was litle .difference b巴tw巴巴nlarge ancl 
small bulbs.， 
Therefor巴 thec1egree of thickening of leaf-sheath was influ巴nceclprincipally by the 
number of cells in the meristem of the leaf sh巴ath.
lti is certain that within the critical size for bolting， .lh巴 larg巴rlh巴出巴cllingthe 
h巴aviertheyielcl. 
8) Short-clay treatment was given to onions priOJ・toth 
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9) Vlhen conditions became favorable for bulb fonnation， the storage leaf was found 
in the bulb 20-30 days afterwards， followed by falling of the top 20-30 days later. 
It was observed that the巴arlierthe bulbing， the巴arlierthe breaking of donnancy 
and th巴 dateof sprouting in plant巴dbulbs. 
10) Short day treatment during th巴 bulbingp巴riodcaus~d acceleration in growth， 
increase in the number of leaves， delay in falling of th巴 ωp，decl・easein bulb size and 
acceleration in sprouting， and the longer th巴 treatmentperiod， the mOl巴 stl北ingthe effect 
was. 
Vlhen the treatment was continu巴clover 25-30 days， new foliage leaves sprout巴d
from bulbs about 25 days after the b巴ginningof th巴 treatment，while storage leaves once 
formed did not develop into foliage 1巴av号s.
Th巴 shortday tJ・eatmentafter JlIne 9 showecl no effect on the number of composing 
leaves in bulb， but acc巴lerat巴dthe sproltingof the bulb. 
11) Short day treatment given during the bull】ingperiocl caus巴clinhibition of bulbing 
alcl cl巴layin falling of the top， their cl巴greesvarying according to the degree of day 
length. While 24-hour long day treatment giv巴nduring the bulbing period acceleratecl 
the blllbing and sprollting. 
12) Short day treatment given on one half of a til巴1巴dplant cl~\r ，ing th巴 bHlbing
p巴rioclcaus巴dacceleration in growth of leaf blade and i~hibition in bulbing， ~hile in the 
other half of the tillered plant exposed to na，tlraL kl1g day-length (about. 14.5 hO\l~ 
photoperiocl) growth of leaf blacle ceasecl and ordinary bulbs were proclllced. 
From the results mentioned above， thel・eseems to be a localization in photoperioclic 
I巴sponsein the blllbing of onion. 
13) Sprollting in bulb was causecl by successive growth of sprout-alld fo1iage-leaves. 
It was observ巴din the six varieties usecl that th巴 increas巴 ofthe numb巴1・ofnew 
foliage leaves ancl elongation of sprout-ancl foliage-leaves in storecl onion began about 
'10-50 clays aftel・harvest.
From thes巴 1・巴sultsit was founcl out that th巴巴xactlength of rest p巴rioclis not 50 
long as has gen巴rallybeen considerecl. The sprout-alcl foliage-leaf sproutecl from the 
bulb about 1-2 months after it startecl to elongate insid巴 thebulb. 
Th巴nit was consiclerecl that there aJ・巴 larg巴 clifferenc匂，わetweenthe re;3t period ancl 
non-sprouting p巴riod.
14) Accordingly， itis necessary for pmlongation of llon-sprouting periocl in the stored 
ollion， tofind out a suitable condition to lengthen the rest period， and to suppress the 
growth of inner leaves of bulbs after the encl of rest p巴riod.
15) High t巴mperatw:巴 (above280C) in stOl・ageinhibited remarkably the growth of 
ll1n巴rleaves of onion bulbs and delayed sprouting ; but high temperature promoted break-
ing of c10nnancy so markec11y， that the storage uncler high temperature fol1owed by 
orclinary temperature acceleratecl the sprouting. 
It se巴medthat low t巴11pera tl¥l巴 (0-50C)nei tl1巴rbroke 
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of onion bulbs， but it inhibited clearly th巴 growthof umer leaves， and c1elay巴dtheir 
sprouting. 
16) The amount of carbon dioxide J・espiratedby bulbs stored in th巴 roomor in high 
temperatur巴 (300C)was larger than that by bulbs under cold storage. But the difference 
between respiration of bulbs in the room and that of bulbs under high temperature was 
not significant. 
When bulbs were transf，巴r巴仁1from r∞111 temperature into 30oC， and from 50C into 
room t巴mr児rature，respiration of onion bulbs was acc巴leratedgJ・eatly.
17) Iil planted bulbs the date of sprouting was influenc巴dby the date of their digg-
ing the earlier the date of digging， the ear1ier the sprouting. Accordingly， itis consi・
c1ered that th巴 bulbdug out in its bulbing p巴riodenters dormancy， and after a cerlaill 
p巴rioddormancy of bulb is brok，巴n.
Vlhereas in bulbs stored in room， harvesting at an ear1y stage in the bulbing p巴riocl
causec1 lat巴 sproutingbecause of inhibition of leaf growth after the br巴akingof c1ormancy. 
18) Solubl巴 solidscontent in bulbs of lat，巴 sproutvaJ咽ieti巴swas high巴1・thanthat of 
early sprout varieti巴s.De{oliation of plant and reduction of light intensity by shading 
c1urillg th巴 bulbIi】gperiocl reduced solubl巴 solidscontent il bulbsantl accel巴1・ab巴CIsJ]rout明
ing ih storec1 bulbs. 
Whereas the foliage spray of sugar solution c1uring the bulbing p巴rioc1， em勾 hatvest司
ing and the curing of harvest巴dblllbs increasec1 soluble solids content and d巴layedthe 
time of sprol1ting. 
Froni the resi11ts oblained， itwas founcl that soluble solitls content was related c¥os巴ly
to dry matter content， total sugar content and th巴 dateof sprouting in stored onions. 
19) Frorri the above results it was found that bulb for・mationis not a simple thicken-
ing of the leavesパ)utis causec1 by metamorphosis of leaf， inhibition of growth of th巴
leaf-bl8.c1e and thickening of the leaf-sheath. 
When onion plants were dug out at their bulbing p巴rioc1and th巴irroots and 1巴av巴s
withered， dormancy was induced in the bulbs. Therefore it is certain that c10rmancy in 
onioh is caus巴c1by ph戸iologicalconditions that induce bulb formation. 
20) Based 01 the results above mentionec1， desirable methods of cultllre to produc巴
large bulbs， a method of prolongation of the non-sprouting p巴rioc1in stored bulbs， anc1 
n巴C巴ssarypr巴cautiol1sin th巴 bJ巴edingprocedur巴 ofth巴 onionplant wer 
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タマネギの球形成およひ:(*眠に閲する研究← J 青葉
Plat巴 I. Nlorphological observation on the structural state of bulb leaves 
during bulbing period (Iongitudinal section). 
1. Seed 1 ing stag巴inearly November. 
two ll1unths after sowing. x 40 
2. Prebulbing period in the middle 
of April. x 50 
93 
3. Beginning period of bulb 4. Period of falling over of top 5. Seedling of bulbing period 
formation in the middle in early .Tuly. x 50 grown under long day treat-
of June. Inner leaves grow Ib: leaf blade. Is: leaf sheath. ment. Showing the inhibi-
ing up to storage lea ves. sp : process of leaf sheath. tion of growth of leaf blade. 
3~7 
タマネギの球形成および(，慨 に関する研究一一青葉
Plate ， -1. Trz.‘nsverse sectioll of leaf il ollioll plalt. ><80 
3 
1. The beginning of bulb fOl'mation. F. S.foliage scale (swel!ing leaf sheath). Is ; '!eai 
sheath. lb ; !eaf blade. 
2. Parenchymatous ce!ls of storage leaf (fresh section). 
3. Vascular bundlesi n凶torage!eaf sheath. 
Plate 1 -2. Longituc1inal section of leaf in onion plant. >< 80 
4 
4. Differences inthe anatomical slate of leaf blade and leaf sheath. sp ; process of leaf 
sheath (!igule). lb ; leaf blade. ls ; leaf sheath. 
5. Leaf blade of foliage leaf. 




Plat巴 11.Longitudinal s巴ctionof composing leaves of onion bulb. x 60 
Upper row shows the tip of leaf blade. From !eft to l'ight. storage Jeaf. fil'st sprout Jeaf 
and innermost sprout leaf. respectiveJy. 
Lower row shows the base of leaf sheath. From Jeft to right. storage leaf. sprout Jeaf 




P]ale IV. Longiludinal section of component leaves in bulb sproufed. X 60 
Upper row shows the tip of leaf blade. From left to right， storage leaf， sprout leaf， and 
foliage leaf， respectively. 
Lower row shows the base of leaf sheath. Left白storageleaf， middle : sprout leaf， right: 
storage， sprout and foliage leaf. 
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